Molecular cloning and characterization of a novel laccase gene from a white-rot fungus Polyporus grammocephalus TR16 and expression in Pichia pastoris.
To isolate a novel laccase gene from white-rot fungus Polyporus grammocephalus TR16 and heterologous expression in Pichia pastoris. The characteristics of the heterologously expressed laccase are also studied. Anchored PCR and 3' RACE protocol were applied to obtain the full length of the laccase gene, which comprised 12 introns and an opening frame of 1769 bp. The deduced amino acid sequence of the laccase gene had an identity of 45-66% with the laccases reported previously. The cDNA was expressed in Pi. pastoris GS115 with native and α-factor secretion signal peptides. The laccase activity obtained with the native signal peptide is threefold higher than that obtained with the α-factor secretion signal peptide. The highest activity of the heterologously expressed laccase reached 893·3 U l(-1), with its molecular mass estimated to be 65·4 kDa by SDS-PAGE. The purified heterologously expressed laccase was stable at a pH range of 7·0-10·0. The optimum pH and temperature were 4·5 and 50°C, respectively; the K(m) value for ABTS (3-ethylbenzthiazoline-6-sulphonate) was 0·66 mmol l(-1). The novel laccase gene is cloned successfully and heterologously expressed in Pi. pastoris. A novel laccase gene isolated from a tropical fungus serves as a good source for pulp bleaching and wood processing.